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(57) Abstract: This invention relates to a method for producing calcium nitrate granules. A calcium nitrate melt is sprayed into a 
re-circulating bed of a first fluidised bed granulator, wherein the re-circulating bed is supplied with air that has been conditioned and 
heated to a temperature of between 60 °C and 100 °C. Calcium nitrate granules formed in the granulator are introduced to a primary 
cooler in the form of a second fluidised bed where the granules are cooled to from 50 °C to 60 °C by conditioned air. The granules 
are sorted in a sorter and then cooled in a secondary cooler to a temperature of less than 40 °C, before being bagged. The granules 
so produced are hard and dry and do not break down easily during handling. 
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For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 
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METHOD FOR PRODUCING CALCIUM NITRATE GRANULES 



BACKGROUND OF THE INVENTION 

THIS invention relates to a method for producing calcium nitrate granules. 

Several processes for producing solid calcium nitrate are known, these 
processes include granulation in a drum or pan granulator, prilling or 
flaking. Calcium nitrate granules are used mainly in agriculture as a 
fertilizer and as a raw material for explosives. 

It is an object of this invention to provide an improved method for producing 
calcium nitrate granules. 
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SUMMARY OF THE INVENTION 

In broad terms, this invention relates to the production of calcium nitrate 
granules from liquid calcium nitrate using a fluidised bed granulation 
technique. 

According to the invention there is provided a process for producing 
calcium nitrate granules, the process including the steps of: 

preparing a calcium nitrate melt; 

spraying the melt into a re-circulating bed of a first fluidised bed 
granulator, wherein the re-circulating bed is supplied with air that 
has been conditioned; and 11 

collecting calcium nitrate granules formed in the granulator. 

The conditioned air preferably has a relative humidity of less than 30% at 
40°C. 

Advantageously, the conditioned air is heated to a temperature of between 
60°C and 100°C, preferably between 80°C and 100°C. 

The calcium nitrate granules collected from the granulator are preferably 
introduced to a primary cooler in the form of a second fluidised bed where 
the granules are cooled to from 50°C to 60°C by conditioned air, before 
being sorted in a sorter. 

After being sorted, the granules are typically cooled in a secondary cooler 
in the form of a third fluidised bed to a temperature of less than 40°C, by 
conditioned air at a temperature of less than 35°C, before being bagged. 
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BRIEF DESCRIPTION OF THE DRAWING 

The drawing shows a schematic process line for a process according to an 
embodiment of the invention. 



DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION 

Referring to the drawing, a fluidised bed granulator 10 is used to produce 
calcium nitrate granules from liquid calcium nitrate. The fluidised bed 
granulator 10 consists of a stainless steel cabinet 12 which is divided by a 
horizontally oriented perforated plate 14. A stream of air 16 is pumped into 
the bottom of the granulator 10, through the perforated plate 14, into a 
fluidised bed region 18 and extracted at a top exit 20 of the granulator 10 
whereafter it is passed through a scrubber 22 and released to the 
atmosphere. 

In this process, ambient air 24 is drawn into a radiator-type condenser 26 
containing water which is chilled from 6°C to 15°C, by way of a fan 28. The 
air drawn into the condenser 26 is cooled to below the dew point thereof, 
water vapour condenses and the air is thus cooled and conditioned. By 
"conditioned" is meant that moisture has been removed from the air. The 
conditioned air preferably has a relative humidity of less than 30% at 40°C. 
The conditioned air is then passed through a steam-heated radiator 30 
which heats the air to a temperature of from 60°C to 100°C. The 
conditioned, heated, air 16 is then pumped into the granular 10, to form the 
fluidized bed 18. 

A liquid calcium nitrate solution 32 is produced by reacting a calcium 
source, for example calcium carbonate with nitric acid. In this embodiment 
of the invention a 60% nitric acid solution is neutralised with lime stone 
(CaC0 3 ). A slight excess of nitric acid is used to convert all of the lime. 
Undissolved impurities are then removed by filtration and excess nitric acid 
in the solution is neutralised with ammonia. The filtered solution thus 
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contains an amount of ammonium nitrate. Conditions are operated to give 
a typical mole ratio of 5 moles calcium nitrate and 1 mole ammonium nitrate 
in solution. 

The liquid calcium nitrate 32, which has a concentration of 70% - 80% 
(m/m), is passed to a concentration unit 34 and is concentrated to 85% - 
90% (m/m), with a 10% - 15% free moisture content, using steam at 8 - 10 
bar (0,8 - 1 MPA) pressure. The concentrated calcium nitrate liquid is then 
injected into the fluidised bed zone 18 of the granulator 10 via spray 
nozzles 36 at a temperature of 130°C to 140°C. 

When the fluidised bed granulator is started up, it is provided with calcium 
nitrate seeding particles which have a size of approximately 1 to 5 mm. 
The concentrated calcium nitrate liquid is sprayed into the fluidised bed 
zone 18 of the fluidised bed granulator 10, and the remaining 10% - 15% 
free moisture in the calcium nitrate is removed by the hot conditioned air 
16. The liquid calcium nitrate is deposited onto the calcium nitrate seeding 
particles, to form granules of calcium nitrate. The granules of calcium 
nitrate are very hygroscopic. The conditioned air 16, which has a relative 
humidity of less than 30% at 40°C is very important. If the air 16 was not 
conditioned, the granules may absorb moisture from the air, become sticky, 
and agglomerate. 

Granules of calcium nitrate formed within the fluidised bed granulator 10 
are passed into a second, adjacent fluidised bed which is a primary cooler 
38. The primary cooler 38 cools the granules down to about 50°C to 60°C, 
with conditioned air 40 from the condenser radiator 26 which has been 
heated to a temperature of 30°C to 40°C. If the granules were not passed 
through the primary cooler 38 for cooling, a heat imbalance would result. 
Also, the granules would become too hot, resulting in melting or softening 
of the granules. The primary cooler 38 also makes it possible to increase 
the production capacity of the fluidised bed granulator 10, as the flow rate 
of hot melt at 130°C into the fluidised bed granulator 10 can be increased. 
Air from the fluidised bed 38 is extracted from a top exit 39 thereof and 
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passed through the scrubber 22 whereafter it is released to the 
atmosphere. 

The granules are then passed from the primary cooler 38 to a sorter in the 
form of a double-deck screen 42, where they are sorted. The screen size 
will depend on the size of the granules required. The screen 42 will usually 
have holes with diameters from 2mm to 5mm. Over-sized granules are fed 
to a crusher 44 and recycled to the fluidised bed granulator 10, as seeding 
particles. Fines 46, i.e. those granules of less than 2mm in diameter are 
also returned to the fluidised bed granulator 10, as seeding particles. 

The "on-size" granules are then passed to a secondary cooler 48 in the 
form of a third fluidised bed where they are cooled to below 40°C with 
conditioned air 50 from the condenser 26, whereafter the final product is 
bagged 52. 

The granules produced by the process are hard and dry and do not break 
down easily during handling. The granules also have a lower caking 
tendency, are easily soluble in water and have a uniform particle size 
distribution. 

The final product may, if it is desired, be treated with an anti-caking agent 
such as oil-amine to decrease agglomeration of granules. This anti-caking 
agent would however not be suitable for granules that are intended for a 
water-soluble fertilizer. A water-soluble anti-caking agent, such as 
naphtalene sulphonate, may be used if a water-soluble product is required. 

EXAMPLE 

A first liquid calcium nitrate solution was produced in a continuous process 
by neutralising nitric acid with calcium carbonate. 8,5 tons/hour of a 60% 
nitric acid solution was neutralised with 4,1 tons/hour calcium carbonate. A 
slight excess of nitric acid was used. The solution was then passed 
through a filter leaf press to remove insoluble matter and was then 
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neutralised with 0,12 tons/hour ammonia to form ammonium nitrate in the 
solution. The mole ratio of calcium nitrate to ammonium nitrate in the 
solution was 5:1. The first solution had the following composition: 

Calcium: 14.7% (m/m) 

Nitrogen in ammoniacal form: 1 .0% (m/m) 
Nitrogen in nitrate form: 1 1 .3% (m/m) 

The first solution mentioned above was then concentrated at atmospheric 
pressure by evaporating water from the solution using steam at a pressure 
of 8 bar (0.8 MPA) through steam coils in a concentrator tank, to form a 
second, concentrated, solution. The second solution had a water content 
of 13,2% (excluding water of crystallisation) and a composition of: 
Calcium: 16.4% (m/m) 

Nitrogen in ammoniacal form: 1.2% (m/m) 
Nitrogen in nitrate form: 12.8% (m/m) 

The second solution reaches a temperature of 139°C during the 
evaporation step. 

The second solution was then pumped into the fluidized bed granulator 
through four air atomizing nozzles at a rate of 2.15 tons/hour. The fluidised 
bed granulator was supplied with heated conditioned air. The conditioned 
air, which had been passed through a radiator-type condenser, had a 
relative humidity of 28% at 40°C, and was heated to a temperature of 92°C. 
The fluidised bed granulator had a total fluidising surface of 1,00m 2 with 8% 
apertures of 1,5mm diameter holes. 

The calcium nitrate granules from the fluidised bed granulator were then 
passed to a primary cooler in the form of a second fluidised bed with a total 
fluidising surface of 0,65m 2 and the same apertures as the first fluidised 
bed. The second fluidised bed was supplied with heated conditioned air 
from the radiator-type condenser. The conditioned air had a relative 
humidity of 28% at 40°C, and was heated to a temperature of 35°C. 
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Granules from the primary cooler, which had a temperature of 57°C and 
which had a particle size from <0,5mm to 12mm, were then screened 
through a double deck Sweco™ screen on a product size of from between 
2 mm to 5 mm which were then fed through a secondary cooler with a total 
fluidising surface of 0,60m 2 and the same aperture site as the other 
fluidised beds at a rate of 1,9 tons/hour. The secondary cooler was 
provided with conditioned air having a moisture content of 28% at 40°C 
which had been heated to 32°C. The final product exiting from the 
secondary cooler was at a temperature of 39°C. The final product was 
bagged directly into 1 ton bags and transported to a bagging unit where it 
was bagged into 25kg bags. 

The final product composition was: 
Calcium: 

Nitrogen in ammoniacal form: 
Nitrogen in nitrate form: 

1 ton = 1 x 10 3 kg 



18.9% (m/m) 
1.45% (m/m) 
14.7% (m/m) 
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CLAIMS 

1. A process for producing calcium nitrate granules, the process 
including the steps of: 

preparing a calcium nitrate melt; 

spraying the melt into a re-circulating bed of a first fluidised bed 
granulator, wherein the re-circulating bed is supplied with air 
that has been conditioned; and 

collecting calcium nitrate granules formed in the granulator. 

2. The process according to claim 1 wherein conditioned air has a 
relative humidity of less than 30% at 40°C. 

3. The process according to claim 2 wherein the conditioned air is 
heated to a temperature of between 60°C and 100°C. 

4. The process according to claim 3 wherein the conditioned air is 
heated to a temperature of between 80°C and 100°C. 

5. The process according to any one of the preceding claims wherein 
the calcium nitrate granules collected from the granulator are 
introduced to a second fluidised bed where the granules are cooled 
to from 50°C to 60°C, by conditioned air, before being sorted in a 
sorter. 

6. The process according to claim 5 wherein the conditioned air 
introduced to the second fluidised bed has a relative humidity of less 
than 30% at 40°C. 
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7. A process according to claim 6 wherein the conditioned air 
introduced to the second fluidised bed is heated to a temperature of 
between 30°C and 40°C. 

8. A process according to claim 5 wherein the granules, after being 
sorted, are introduced to a third fluidised bed and cooled to below 
40°C, by conditioned air, before being bagged. 

9. A process according to claim 8 wherein the conditioned air 
introduced to the third fluidised bed has a relative humidity of less 
than 30% at 40°C. 

10. A process according to claim 9 wherein the conditioned air 
introduced to the third fluidised bed has a temperature of less than 
35°C. 

11. A process according to any one of the preceding claims wherein the 
calcium nitrate melt sprayed into the first fluidised bed granulator 
has a concentration of 85% to 90% (m/m) ( and a temperature of 
130°Cto140°C. 



